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STRUCTURAL BEAM AND THE METHOD OF MANUFACTURING 

SUCH A BEAM 



The present invention relates to structural members in a vehicle 
frame and more particularly to elongated structural beams and the 
method of manufacturing such members. 

A so-called space frame includes a plurality of elongated 
structural members joined directly together or by means of cast 
connecting pieces to provide a skeleton forming the total 
combined body support and lower frame (chassis) of motor 
vehicles . 

In order to satisfy various requirements with regard to the 
strength and shape (outer configuration) of the structural 
members, e.g. door pillars or vertical posts of the frame, the 
pillars are conventionally provided as spot welded deep drawn 
steel plates composed of two or more components to form the 
desired configuration with auxiliary or additional features and 
functions. In the case of door pillars (posts) the shape 
customarily has a broader lower section and a narrow upper 
section at the window area. . 

It is therefore an object of the present invention to provide a 
novel unitary structural beam exhibiting desired variations in 
the cross-sectional configuration along its longitudinal axis. 
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Another object of the invention is to provide a novel low cost 
method of manufacturing structural beams eliminating the use of 
time-consuming welding or working operations. 

These and other objects and features of the present invention are 
achieved by provision of a structural beam and manufacturing 
method of the same, as it appears from the accompanying patent 
claims and following description of preferred embodiments of the 
beam referring to the accompanying drawings, Figures 1-5, where 

Fig. 1 is a schematical perspective view of a struc- 
tural beam according to the invention, 

Fig. 2 illustrates a cross-sectional view of the beam 
taken along line I-I in Fig.l, 

Fig. 3 shows a reduced cross-sectional area of the 
beam taken along line II-II in Fig. 1, 

Fig. 4 illustrates another embodiment of the beam 
exhibiting variations in the cross-sectional 
area along its longitudinal axis, and 

Fig. 5 illustrates an alternative cross-sectional 
configuration of the beam in Fig. 4. 



Referring to Fig. 1 illustrating by the way of an example the 
structural beam 1 as a middle door pillar or so-called B-post in 
a vehicle space frame comprising a lower portion 11 extending 
substantially lineary and an upper narrow portion 18 being 
slightly bent to fit the vehicle door contour (not shown in the 
Figure). The door pillar is provided as an integrated unitary 
shape extruded ready for use with all features ensuring not only 
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the final functional configuration of the pillar but also 
facilitating the following manufacturing step resulting in 
provision of the beam having a variable cross-sectional area 
along its longitudinal axis. The suitable material for extruding 
the beam is e.g. aluminium or its alloys or other light metal 
based materials, e.g. composites having a light metal matrix. 

Fig. 2 illustrates the extruded structural beam 1 in a cross- 
sectional view taken along line I-I in Fig. 1 comprising a closed 
(box-section) shape 11 having a cavity defined by a pair of 
substantially parallelly extending walls 12,13 connected by means 
of transversal side walls 14,15. The transversal side walls 14,15 
are provided with grooves 2,2' ,3,3' defining slightly inadvert 
(concave) and substantially parallelly extending wall portions 
4,5 having preferentially reduced wall thickness compared to the 
rest of the side walls 14,15. 

Applying laterally a compression force F by means of any 
appropriate conventional pressure or rolling means/ apparatus (not 
shown in the Figure) along a predetermined part of the structural 
member, the weakened wall portions 4,5 will fold in a controlled 
manner resulting in provision of a required cross-sectional area 
(cavity) as illustrated in Fig. 3. 

Fig. 3 illustrating the narrow portion 18 of the beam shows that 
the distance between the parallel walls 12,13 is reduced to a 
predetermined/ requested dimension defined by the height of the 
folded wall portions 4,5 without affecting the remaining 
configuration and dimension of the shape, e.g. the longitudinally 
extending recessed cavity 6 in the bottom wall 12. 

Depending on the actually applied deformation means (apparatus) 
and preformed folding lines/ grooves it is possible to alternate 
the shape (configuration) of the structural member both dimen- 
sionally and directionally along its longitudinal axis. 
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The advantage of the above described manufacturing method is that 
the structural member could easily in one operation be adapted to 
the available space and/or to comply with different requests to 
the function and additional features along its longitudinal 
extension. 

Another example of such structural beam provided according to the 
present invention is illustrated in Fig. 4 as a bumper 1 for 
vehicles. 

The bumper 1 is shown as a longitudinal unitary extruded member 
comprising a central part 11 of substantially rectangular and as 
extruded closed cross-section (see the sectional view A-A) 
defined by a pair of paralelly extending walls 12,13 connected by 
transversal side walls 14,15 exhibiting reduced wall thickness. 
End parts extending on each side of the central part of the 
reduced cross-sectional area (see view B-B) are formed by gradual 
folding of the transversal side walls 14,15 and simultaneous 
bending to provide an outer configuration of the bumper adapted 
to the vehicle's contour. In order to increase the strength of 
the bumper the folded side walls 14,15 can be further reinforced, 
e.g. by means of welding or gluing (not shown in the Figure) . 

Fig. 5 shows in a cross-sectional view an alternative configura- 
tion of the extruded member 1, e.g. the central part 11 in Fig. 
4. The transversal side walls 14,15 connecting the parallelly 
extending walls 12,13 are in this case slightly convex shaped, 
thus fascilitating outwardly folding of the member to a required 
reduced cross-sectional area applying pressure or rolling means 
(not shown in the Figure) - 

The scope of the present invention is not limited to the above 
illustrated and described specific embodiments of the invention. 
Modifications may be made to the invention without departing from 
the fundamental inventive principle. Thus, e.g. other materials 
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than the above mentioned aluminium (alloys) can be applied and 
several modifications of the illustrated box section configura- 
tions of the beam could be actual for different specific types of 
application. 
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Claims 

Structural beam, in particular a structural member 
in a vehicle frame, 

c h a r a c t e r izedinthat 
the structural beam (1) is an integrated unitary 
extruded shape of closed cross-section exhibiting 
along its longitudinal axis cavity of variable 
cross-sectional areas and where reduced cavity 
areas are defined by at least two substantially 
parallelly extending folded side walls (14,15) or 
folded side wall portions (4,5) of the shape. 

Structural beam according to claim 1, 
characterized in that 
the extruded closed shape comprises at least two 
substantially inadvert and parallelly extending 
walls (14,15) or wall portions (4,5) of reduced 
wall thickness. 

Structural beam according to claim 1, 
characterized in that 
the extruded closed shape comprises two substanti- 
ally convex and parallelly extending walls 
(14,15). 

Structural beam according to claim 1, 2 or 3, 

characterized in that 

the beam is a door pillar/post in a vehicle space 

frame. 

Structural beam according to claim 1, 2 or 3, 
characterized in that 
the beam is a vehicle bumper. 
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6. Method of manufacturing a structural closed beam, 

in particular for a vehicle frame, 
characterized in that 
an extruded shape of closed cross-section is 
laterally exposed over a predetermined part of its 
longitudinal extension to a deformation pressure 
resulting in a controlled folding of at least two 
substantially parallelly extending side walls of 
the beam or portions of the walls providing a 
reduced cross-sectional cavity area of the beam. 
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